PUBLISHED MONTHLY BY THE 


A publication for the pres- 
entation of new ideas... 
new methods ... new 
products . . . in the asso- 
ciated fields of radio and 
electronics. 


om" ELECTRIC SUPPLY CO. “= 


THE "HARMONIC CHASER" 


By William Orr, W6SAI and Clayton Bane, WOWB. 


The process of eliminating higher order 
harmonics from an amateur transmitter is only 
Slightly removed from the arts of black magic 
unless some means is at hand for determining 
the relative magnitude of the emitted har- 
monic. This general subject was extensively 
discussed in Tecnews in the January and Feb— 
ruary 1951 issues. It was pointed out that 
the widely used, 1N34/microammeter "Sniffer" 
combination was useful mainly in preliminary 
search; the scale bunching toward the zero 
end of the meter making accurate comparisons 
quite impossible even if the sensitivity were 
adequate which it is not. In a typical case, 
an input signal of approximately 75,000 micro 


volts corresponded to a meter reading of 20 
microamperes. ThiS would be far greater than 


the level of the strongest TV station in its 
primary Coverage area and a quote from our 
previous paper sums up the situation, "When 
the harmonic has been reduced to the point 
where the meter reading approaches zero, the 
job is not finished...it's just beginning! 
The second of the two previous papers des— 
cribed a simple converter that could be used 
in conjunction with a standard communica— 
tions receiver to obtain adequate measuring 
sensitivity with the receiver "S" meter pro- 
viding a visual indicating means for direct 
comparison of harmonic and incoming TV sig- 
nal. A number of our readers built this unit 
and reported quite satisfactory results even 
in bad fringe areas. Others, not wishing to 
engage in the construction and calibration 


of a converter,have inquired as to the feasi- 
bility of utilizing a standard TV tuner in 
this application. Bill Orr comes up with a 
ready answer to this timely question. 


On the assumption that building an ade- 
quate converter would be expensive and time 
Consuming, the writer decided upon the use 
of a standard TV tuner of the 630 type.Many 


other standard types and makes might well be 
used, Dumont, Standard Coil, Sarkes-Tarzian 
or others but the unit selected is readily 
available and well suited to the purpose. 


The basic diagram of the 630 is shown in 
Figure 1. Note that three tubes are used, 
(all 6J6 types) these being utilized for an 
RF amplifier,a converter and a HF oscillator. 
Six leads, plus a ground, provide all neces— 


~ sary connections to this tuner and al] may be 
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readily identified by comparing a tuner with 
the diagram. Lead number "1" may be Clipped 
as it is not used in this application. Lead 
number “2" is the 21 mc output from the tuner. 
Lead number "3" is the 6 volt filament lead, 
leads "4" and "5" are connected together for 
the B plus and lead "6" should be grounded to 


the frame of the tuner. Lead "2", the I.F. 
output, is Coupled to the antenna terminal 


of the receiver by a short length of shielded 
line. The input circuit of the tuner is des— 
igned for 300 ohms and is balanced to ground. 
It is important to note that since this con— 
verter will use a pickup probe in conjunction 
with a co-axial line, (outer sheath grounded) 
only one side of this balanced input should 
be used. In other words, the "Hot" or center 
conductor of the co-ax line will go to one 
terminal only...the outer sheath being con— 
nected to the grounded mid-point through 

the common chassis ground. 


Reasonably complete shielding is impor— 
tant in a unit used for comparative measure- 


ment purposes and the original is housed in, 


a dural box with filtering in all incoming 
power leads. If the fundamental frequency of 


the transmitter leaks into the converter, 
results will be indefinite and erratic...to 


put it mildly. For this reason it is neces-— 
sary to incorporate a high-pass filter in the 
input to the converter. Constants are given 
for a suitable filter although there is no 
particular reason why a standard TV high-pass 
filter cannot be used. Do not however use a 
balanced filter since grounding one side will 
short out half the filter and render it com 
pletely useless. Drake TV-—72-50 HP filter 
will be highly suitable. Assuming that there 
is no pickup on power or |.F. output leads, 
the only input to the converter will be that 
from the pickup probe...this being determined 
by the length of the probe and its proximity 


to the harmonic generating source. If the 


probe is relatively long, ( a wire several 
feet in length) signals from TV stations can 


be picked up and direct comparisons made be— 
tween TV and harmonic amplitudes. 


It will be convenient tp work up a probe 
somewhat along the lines of that shown in 
Figure 3. The exposed portion of this probe 
is Coupled to the concentric line by a small 
ceramic capacitor. This type of probe is use— 
ful for working inside the transmitter where 
Various Components, wiring, or other parts of 
the circuit, may be checked for "Hot" har- 
monic voltages. The receiver "S" meter pro- 
Vides a means for determining the effect ive— 
ness of any changes made in an attempt to 
reduce a particular harmonic. The isolation 
capacitor in the probe is only a 1000 volt 
type...it Shouldn't be necessary to point out 
that the pbobe should not be brought into dir 
ect contact with HV or "Hot" RF circuits!! 


The Type 630 tuner using three 6J6's will 
require 250 volts at 15 milliamperes for the 
B portion and 6.3 at 0.9 amps for heaters. 
Normally, both plate and filament voltages 
may be taken from the communications receiver. 


( Continued on rear page ) 
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“Without using crystal filter! 


Here now — the HRO Sixty — latest and 
greatest of a great series! Now, in addition 
to all the wonderful features of the 
HRO-50T1, you get dual conversion on all 
frequencies above 7 mcs. plus 12 permea- 
bility-tuned circuits in the 3 456-kcs. I. F 
stages! Other new features include current- 
regulated heaters in the high-frequency 
oscillator and the new 6BE6 second con- 
verter. High-frequency oscillatorand S-meter 
amplifier are voltage regulated. 


Be sure to see and hear the ultimate — the 
HRO Sixty! 


COVERAGE: 50-430 kc., 480 kc.-35 mc. And 50-54 mc 
Voice, CW. NFM (with adaptor). 


FEATURES: Edge-lighted, direct frequency-reading scale with 
one range in view at a time. 3.1.F.stagesat 456 kes. employing 
12 permeability-tuned circuits on all bands plus one I.F. stage 
at 2010 kes. on all frequencies above 7 mcs. Switching is done 
automatically when coil set is plugged in. Built-in, isolated 
heavy-duty power supply. Sensitivity of 1 mv. or better at 
6 db. sig. noise. Selectivity variable from 8 kc. overall to app. 
1200 cps. at 40 db. Current-regulated high frequency oscillator 
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and second converter heaters. Voltage-regulated high frequen- 
cy oscillator and S-meter amplifier. Negligible drift after warm- 
up. Micrometer dial for logging. Provision for crystal calibrator 
unit. Variable ant. trimmer. Lively S-meter. Min. tubes in front 
end and high freq. osc. Osc. circuits not disabled when receiver 
in send position. High-fidelity push-pull audio (+2 db 
50-15,000 cps.) with phono jack. BFO switch separated from 
BFO freq. control. Illumination dimmer control. Accessory socket 
for Select-O-Ject. 


CONTROLS: Bandswitch, Oscillator, Tone, Ant. Trimmer, 
Dimmer, AVC, Limiter, AF Gain, Calibration, CWO, Phasing, 
Selectivity, On-Off, RF gain, AM-NFM-PHONO. 


TUBE COMPLEMENT: 6BA6, Ist r.f.; 6BA6, 2nd r.f.; 6BE6; 
mixer; 6C4 h.f. oscillator; 6BE6, 2nd high-frequency conv.; 
6SG7 Ist i.f.; 6SG7, 2nd i.f.; 6SG7, 3rd i.f.; 6H6 det. & a.v.c. 
6H6, a.n.l.; 6SJ7, Ist audio; 6SN7, phase splitter and S-meter 
amp.; 6V6GT (2) p.p. audio; 5V4G, rect.; 6SJ7, b.f.o.; OB2, 
volt reg. 4H4 Osc. Fil. Cur. Reg. 


SIZE: Table 1934” wide x10” highx 1612” deep. Rack: 
19” wide x 1014” high x 177%.6" from rear of front panel incl. 
14” handle. 


ACCESSORIES: 50TS or RS (10” PM Speaker), 

50 SC-2 (Speaker Coil Compartment), SOJ-3 
(Select-O-Ject), 650S (Vibrator Pack—é6 V.), 
MRR-2 (Table Relay Rack 29” High) 

50 X CU-2 (100/1000 Ke xtal Calibrator), NFM 
83-50 (NBFM Adaptor), E and F coils (900 — 2050 
Ke and 480-960 Kc), each, Other coils available 
covering 50 Kc to 430 Kc, 21.0 to 21.5 mc Bandspread, 27-30 

mc Bandspread, 25 to 35 mc. And 50-54 mc. 
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Now available as a separate unit... 
TOE-8A PTO,VFO with dial 


Also includes isolation stage. 


( Continued from inside page ) 


the main 
caution being to pick a portion of the 21 me 
range where no direct harmonic or image of the 
transmitter appears. This should present no 
problem since the output circuit of the tuner 
is relatively broad and the receiver may be 
tuned over quite a range with negligible loss 
in signal strength. Actual harmonic chasing 
is done by adjusting the fine tuning control 
Produced by C.F. Bane Advertising 
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on the tuner and/or by adjusting the tuning 
dial of the receiver. 


It is significant to note that this tuner 
offers an additional bonus in that Channel 6 
or 7,(whichever is not in use in your locality) 
can be retuned to the 2 meter amateur band. It 
will then be possible to cover all or part 
of the 2 meter band, (depending upon the range 
of the receiver in use) simply by tuning the 


Communications receiver. Works fine indeed. 
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